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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 1 .17(e), 
was filed in this application after final rejection. Since this application is eligible for continued examination under 
37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 12-07-2006 has been entered. 

Response to Arguments 

2. Applicant's arguments filed on 12-07-2006 have been fully considered. A response to these arguments is 
provided below. 

Prior Art Rejections 

Summary of Argument : 

Applicant has amended claim 1 to add the limitation of "a memory which stores a plurality of images." Applicant 
argues that this amendment gets around the cited prior art. 
Examiner 's Response : 

The examiner notes that this particular limitation is not expressly disclosed by the Sato reference alone. However, 
the examiner notes that this limitation was presented in conjunction with a previous claim, and that claim was 
rejected over the combination of Sato and Slack. The combination of Sato and Slack will now be applied in the 
rejection to claim. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-3, 9-17 and 22-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
of Sato and Slack (PN 6,487,432). 

Regarding Claim 1 : Sato discloses an X-ray diagnostic apparatus comprising: 
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• a designating section which designates a region of interest on not less than one image of a plurality of X- 
ray diagnostic images forming a moving image, when continuously displayed, on the basis of an input from 
an operator [Figs. 6 and 9. Figure 9 is referred to as opposed to Figure 5, but has the same steps (shown in 
Figure 6). Step 301 is where a user sets the region of interest (ROI,10) belonging to the object (9) (col. 6 
lines 48-49).]; 

• a position estimating section which estimates corresponding areas on the remaining images of the plurality 
of images which correspond to the region of interest [Figs. 5, 6, and 9. The ROI control apparatus (17) 
determines the translational position and range (8) in step 303, which effectively estimates the region of 
interest (10) for all subsequent images (col. 6 lines 52-54).]; and 

• a display section which displays the respective images in such a way as to shift the region of interest or the 
respective corresponding areas to an appropriate position [Figs. 5, 6, 9, and 1 1 . The driving control 
apparatus (14) shifts the translational moving apparatus (1 8(a) and 1 8(b)) (col. 7 line 67 - col. 8 line 7) 
causing a translation in the detectors thereby producing a shifted image of the region of interest. The shift 
is performed in step 304 to center the ROI in the translational range (8) (col. 7 lines 3-5). Figure 1 1(a) 
shows how the display apparatus (16) is used to display the region of interest (10b) (col. 8 lines 34-37). 
Figure 1 1 (b) and (c) also demonstrate the display apparatus' ability to shift the region of interest to focus 
on a specific point designated by the operator, such as the points determined by the vectors Rl or R2 (col. 8 
lines 37-58). In Figure 1 1(b) the display apparatus shifts in accordance with vector Rl, while in Figure 

1 1(c) the display apparatus shifts in accordance with vector R2.]. 

Sato does not disclose a memory for storing a plurality of images. However, Slack does teach this limitation 

• a memory which stores a plurality of images [Slack, Figs. 2 and 3. The archive subsystem (54) stores the 
plurality of 2D images acquired (col. 3 lines 4-5). The data acquisition system (32), which acquires the 2D 
images, sends the images to an image ^constructor (34), which creates a 3D image (col. 2 lines 44-49). 
This reconstructed 3D image is then stored in a memory (38) (col. 2 lines 49-51).]; and 

It would have been obvious to one of ordinary skill in the art to combine these references because Slack teaches 
the location of a region of interest from a large amount of image data (col. 1 lines 46-51) and Sato teaches only 
collecting the data in the ROI and reconstructing the ROI (col. 1 lines 60-61). Also one would have been motivated 
to make this combination to simplify the diagnosis process, since irrelevant data has been excluded, thereby 
shortening the time needed to make a diagnosis. 

Regarding Claim 2: Sato discloses the apparatus according to claim 1 , wherein the plurality of X-ray diagnostic 
images are images acquired by rotation around an object to be examined [Figs. 6 and 9. The rotational moving 
apparatus (19) is rotated in step 305 after each time an image is taken, so that an x-ray image may be taken at a 
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different angle (col. 6 lines 64-65 and col. 8 lines 2-5). An image is taken and the rotational moving apparatus (19) 
is rotated until a predetermined number is satisfied (col. 7 line 5-7).]. 

Regarding Claim 3: Sato discloses the apparatus according to claim 1, wherein the corresponding region on 
each of the remaining images is determined on the basis of at least one of the designated region of interest, an angle 
of an imaging system corresponding to each image, a distance between an X-ray source and an X-ray detector 
image-receiving surface, and a detector size [Figs. 6 and 9. The translational position and range (8) are determined 
by the ROI control apparatus (1 7) on the basis of the angle of an imaging system provided by the driving control 
apparatus (14) (col. 6 lines 49-54).]. 

Regarding Claim 9: Sato discloses the apparatus according to claim 1, farther comprising display range 
adjusting section which adjusts a display range of an X-ray diagnostic image after the shift processing by using a 
shutter having a predetermined shape [The translational range (8) is adjusted in step 304 by the driving control 
apparatus as determined by the ROI control apparatus (17) in step 303 (col. 6 lines 49-64). This adjustment is 
performed after the shift which is also performed in step 304. A pre-collimator (2) acts as a shutter to convert the x- 
ray (5) into a fan-beam x-ray (5) (col. 6 lines 55-56). The fan shape of the x-ray beam (5) is the result of the pre- 
collimator having a predetermined shape.]. 

Regarding Claim 10: Sato discloses the apparatus according to claim 9, wherein the predetermined shape can 
be set to an arbitrary shape [Sato discloses the predetermined shape of the collimator to produce a fan-shaped beam. 
However, Sato's use of the phrase "According to a consideration" (col. 3 line 30) suggests that this shape is used as 
an example only and could be any other shape.] 



Regarding Claim 11 : Sato discloses an X-ray diagnostic apparatus comprising: 

• a position estimating section which estimates corresponding areas on the plurality of 2D images which 
correspond to the region of interest on the basis of a position of the region of interest designated on the 3D 
image [The analogous arguments made regarding claim 1 are applicable to this position estimating 
section.]; and 

• a display section which displays the respective images in such a way as to shift the region of interest or the 
respective corresponding areas to an appropriate position [Figs. 5, 6, 9, and 1 1 . The driving control 
apparatus (14) shifts the translational moving apparatus (18(a) and 18(b)) (col. 7 line 67 - col. 8 line 7) 
causing a translation in the detectors thereby producing a shifted image of the region of interest. The shift 
is performed in step 304 to center the ROI in the translational range (8) (col. 7 lines 3-5). Figure 1 1(a) 
shows how the display apparatus (16) is used to display the region of interest (10b) (col. 8 lines 34-37). 
Figure 1 1 (b) and (c) also demonstrate the display apparatus' ability to shift the region of interest to focus 
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on a specific point designated by the operator, such as the points determined by the vectors Rl or R2 (col. 8 
lines 37-58). In Figure 1 1(b) the display apparatus shifts in accordance with vector Rl, while in Figure 
1 1(c) the display apparatus shifts in accordance with vector R2.]. 

Sato does not disclose a memory for storing a 3D image or designating a region of interest on this 3D image. 
However Slack teaches a method for selecting and displaying medical image data comprising: 

• a memory which stores a plurality of 2D images forming a moving image of a predetermined diagnosis 
target when continuously displayed and a 3D image of the predetermined diagnosis target [Slack, Figs. 2 
and 3. The archive subsystem (54) stores the plurality of 2D images acquired (col. 3 lines 4-5). The data 
acquisition system (32), which acquires the 2D images, sends the images to an image reconstructor (34), 
which creates a 3D image (col. 2 lines 44-49). This reconstructed 3D image is then stored in a memory 
(38) (col. 2 lines 49-51).]; and 

• a designating section which allows an operator to designate a region of interest on the 3D image [Slack, 
Fig. 4. The operator uses the reconstructed 3D image (104) to identify or designate a region of interest.]. 

It would have been obvious to one of ordinary skill in the art to combine these references because Slack teaches 
the location of a region of interest from a large amount of image data (col. 1 lines 46-51) and Sato teaches only 
collecting the data in the ROI and reconstructing the ROI (col. 1 lines 60-6 1)^ Also one would have been motivated 
to make this combination to simplify the diagnosis process, since irrelevant data has been excluded, thereby 
shortening the time needed to make a diagnosis. 

Regarding Claim 12: Sato and Slack disclose the apparatus according to claim 1 1, wherein the plurality of 2D 
images are images acquired by rotation around an object to be examined [The analogous arguments of claim 2 are 
applicable to claim 12.]. 

Regarding Claim 13: Sato and Slack disclose the apparatus according to claim 1 1, wherein each of the 
corresponding areas on the plurality of 2D images is determined on the basis of at least one of the designated region 
of interest, an angle of an imaging system corresponding to each image, a distance between an X-ray source and an 
X-ray detector image-receiving surface, and a detector size [The analogous arguments of claim 3 are applicable to 
claim 13.]. 

Regarding Claim 14: Sato and Slack disclose the apparatus according to claim 11, further comprising display 
range adjusting section which adjusts a display range of a 2D image after the shift processing by using a shutter 
having a predetermined shape [The analogous arguments of claim 9 are applicable to claim 14.]. 

Regarding Claim 15: Sato and Slack disclose the apparatus according to claim 14, wherein the predetermined 
shape can be set to an arbitrary shape [The analogous arguments of claim 10 are applicable to claim 1 5.]. 
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Regarding Claim 16 : Sato and Slack disclose an image processor comprising: 

• a memory which stores a plurality of images forming a moving image when continuously displayed [The 
analogous arguments of claim 1 1 are applicable.]; 

• a designating section which allows an operator to designate a region of interest on not less than one of the 
plurality of images [The analogous arguments of claim 1 are applicable.]; 

• a position estimating section which estimates corresponding areas on the remaining images of the plurality 
of images on the basis of a position of the designated region of interest [Sato, Figs. 5, 6, and 9. The ROI 
control apparatus (17) determines the translational position and range (8) in step 303, which effectively 
estimates the region of interest (10) for all subsequent images (col. 6 lines 52-54). The translation range (8) 
is determined based on the width of the designated ROI (col. 3 lines 48-49).]; and 

• a display section which displays the respective images in such a way as to shift the region of interest or the 
respective corresponding areas to an appropriate position [The analogous arguments of claim 1 are 
applicable.]. 

Regarding Claim 17: Sato and Slack disclose the processor according to claim 16, wherein the plurality of 
images are images acquired by rotation around an object to be examined [The analogous arguments of claim 2 are 
applicable to claim 17.]. 

Regarding Claim 22: Sato and Slack disclose the processor according to claim 16, further comprising a display 
range adjusting filter which adjusts a display range of an image after the shift processing by using a shutter having a 
predetermined shape [The analogous arguments of claim 9 are applicable to claim 22.]. 

Regarding Claim 23: Sato and Slack disclose the processor according to claim 22, wherein the predetermined 
shape can be set to an arbitrary shape [The analogous arguments of claim 10 are applicable to claim 23.]. 

Regarding Claim 24 : Sato and Slack disclose an image processor comprising: 

• a memory which stores a plurality of 2D images forming a moving image of a predetermined diagnosis 
target when continuously displayed, and a 3D image of the predetermined diagnosis target; 

• a designating section which allows an operator to designate a region of interest on the 3D image; 
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• a position estimating section which estimates corresponding areas on the plurality of 2D images which 
correspond to the region of interest on the basis of a position of the region of interest designated on the 3D 
image; and 

• a display section which displays the respective images in such a way as to shift the region of interest or the 
respective corresponding areas to an appropriate position. 

[The analogous arguments of claim 1 1 are applicable to claim 24.] . 

Regarding Claim 25: Sato and Slack disclose the processor according to claim 24, wherein the plurality of 2D 
images are images acquired by rotation around an object to be examined [The analogous arguments of claim 2 are 
applicable to claim 25.]. 

Regarding Claim 26: Sato and Slack disclose the processor according to claim 24, wherein each of the 
corresponding areas on the plurality of 2D images is determined on the basis of at least one of the designated region 
of interest, an angle of an imaging system corresponding to each image, a distance between an X-ray source and an 
X-ray detector image-receiving surface, and a detector size [The analogous arguments of claim 3 are applicable to 
claim 26.]. 

Regarding Claim 27: Sato and Slack disclose the processor according to claim 24, further comprising display 
range adjusting means for adjusting a display range of a 2D image after the shift processing by using a shutter 
having a predetermined shape [The analogous arguments of claim 9 are applicable to claim 27.]. 

Regarding Claim 28: Sato and Slack disclose the processor according to claim 27, wherein the predetermined 
shape can be set to an arbitrary shape [The analogous arguments of claim 10 are applicable to claim 28.]. 



5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato in view of Rougee et al. (PN 
5,699,446). (hereinafter Rougee) 

Regarding Claim 4: Sato discloses the apparatus according to claim 1 having a position estimating section, but 
does not disclose the position estimating section to obtain and project a 3D position. However, Rougee discloses a 
method wherein when areas of interest are designated on not less than two X-ray diagnostic images, said position 
estimating section obtains a 3D position of a diagnosis target on the basis of straight lines connecting focal positions 
of an X-ray source in sensing the respective images on which the areas of interest are designated and the areas of 
interest, and projects the 3D position onto the remaining images of the plurality of images, thereby estimating the 
respective corresponding areas [Fig. 2. The points 24 and 28 are the designated areas of interest on the x-ray images 
20 and 21, taken at focal positions 18 and 19, respectively (col. 4 lines 50-56 and col. 5 lines 8-10). The lines 18-24 
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and 19-28, which connects the focal positions with their respective area of interests are used to compute the 3D 
position of the diagnosis target (locus, 25) (col. 5 lines 17-21). The 2D positions of the area of interest are then 
displayed (col. 5 lines 28-31). This position is projected on each of the rotational images (col. 6 lines 8-10).]. It 
would be obvious to one of ordinary skill in the art to modify Sato's position estimating section to obtain a 3D 
position and project the position as taught by Rougee because Sato desires to only collect penetrating data through a 
region of interest (col. 1 lines 46-48 and 57-61). Furthermore, one would be motivated to make this modification 
because projecting the three dimensional point on the remaining images estimates the corresponding areas of interest 
thereby reducing the data collected and shortening the time needed to acquire the images. 



6. Claims 5-7 and 1 8-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato in view of Chen 
et al. (PN 6,047,080). (hereinafter Chen) 

Regarding Claim 5: Sato discloses the apparatus according to claim 1 designating an area of interest, but does 
not disclose using a function of the designated areas on two images to obtain areas on the remaining images. 
However, Chen discloses a method of 3D reconstruction wherein when areas of interest are designated on not less 
than two X-ray diagnostic images, said position estimating section calculates a locus of the areas of interest in the 
moving image by using a function on the basis of the respective designated areas of interest, and obtains the 
corresponding areas on the remaining images on the basis of the locus [Figs. 1 and 4. The two images (V and V) 
containing areas of interest are acquired. These two views are used by a position estimating section (32) to establish 
the corresponding areas of interest or image features (col. 10 lines 12-16). Several methods of estimating the areas 
of interest are disclosed depending on the degree of noise (col. 12 lines 9-1 1). These methods rely on various 
functions to calculate a locus of the areas of interest (Equations 3 and 4).]. It would be obvious to one of ordinary 
skill in the art to modify Sato with Chen because Sato teaches the desire to avoid scanning the entire ROI in 3D 
reconstruction (col. 1 lines 46-48) and Chen teaches the use of just two images for reconstructing 3D structures (col. 
2 lines 42-44). Furthermore, one would be motivated to make this modification because Chen's method of 
calculating the corresponding areas of interest between those that are designated allows accurate 3D reconstruction 
in a shorter period of time because fewer images are needed. Chen's method allows the step size between rotations 
to be larger reducing the number of times an image is taken, which is a time consuming process. 

Regarding Claim 6: Sato as modified by Chen disclose the apparatus according to claim 5, wherein said 
position estimating section includes an interface which switches the function by manual operation [Chen. The 
position estimating section (32) as explained in claim 5 has several available methods, such as a linear algorithm 
(col. 10 lines 41-46) and an objective function (col. 12 lines 9-1 8). It is understood from the use of the word 
"employ" that a user would choose which method would be implemented depending on the noise of the data.] 
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Regarding Claim 7: Sato as modified by Chen disclose the apparatus according to claim 5, wherein said 
position estimating section selects a function to be used in accordance with the number of areas of interest 
designated by an operator [Chen. Equations 3 and 4 contain a variable n, which is representative of the number of 
areas of interest (points extracted) (col. 12 lines 30-31).]. 

Regarding Claim 18: Sato as modified by Chen discloses the processor according to claim 16, wherein said 
position estimating section calculates a locus of the region of interest on the moving image by using a function on 
the basis of the designated region of interest, and obtains the corresponding areas on the remaining image on the 
basis of the locus [The analogous arguments of claim 5 are applicable to claim 18.]. 

Regarding Claim 19: Sato as modified by Chen discloses the processor according to claim 18, wherein said 
position estimating section includes an interface which switches the function by manual operation [The analogous 
arguments of claim 6 are applicable to claim 19.]. 

Regarding Claim 20: Sato as modified by Chen discloses the processor according to claim 18, wherein said 
position estimating section selects a function to be used in accordance with the number of areas of interest 
designated by the operator [The analogous arguments of claim 7 are applicable to claim 20.]. 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato in view of Mori et al. (PN 
4,868,747). (hereinafter Mori) 

Regarding Claim 8: Sato discloses the apparatus according to claim 1 having a position estimation section, but 
does not disclose the position estimation section performing correlation. However, Mori discloses a computed 
tomography method wherein said position estimation section performs correlation value computation associated 
with pixel values in the region of interest between not less than two adjacent images of the plurality of X-ray 
diagnostic images, and obtains the corresponding areas on the respective remaining images on the basis of the 
correlation values [Fig. 9. The CT number averaging circuit (56) computes the average pixel value of a region of 
interest in each of at least two CT images (col. 4 lines 60-62). The CT interpolating circuit (57) then correlates the 
two average values of the regions of interest by interpolation (col. 4 lines 62-65). The results of interpolation yield 
the pixel values of the regions of interest in the remaining CT images.]. It would be obvious to one of ordinary skill 
in the art to modify Sato with Mori because Sato teaches high resolution 3D reconstruction of a region of interest in 
a short time (Sato, col. 1 lines 12-33). One would be motivated to make this modification because interpolating to 
find the regions of interest allows for a more accurate reconstruction without necessitating the time consuming 
process of taking more images (Mori, col. 5 lines 1-3). 
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8. 



Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of Sato and Slack 



in view of Mori. 

Regarding Claim 21 : The combination of Sato and Slack as modified by Mori discloses the processor 
according to claim 16, wherein said position estimation section performs correlation value computation associated 
with pixel values in the region of interest between not less than two adjacent images of the plurality of X-ray 
diagnostic images, and obtains the corresponding areas on the respective remaining areas on the basis of the 
correlation values [The analogous arguments of claim 8 are applicable to claim 21.]. 
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